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W3obperenue OTHOCHTCH K MOTOpAaM,
WCTIONB3YIOIINM JIEKTPOTHIpaBauueckuit ahdekr -
BO3ACHCTBHE Ha TBEPAOE TEJIO HMITYJILCHBIX
JABJIEHHUH, BO3HHKAIOUIUX TPH BBICOKOBOJNBTHOM
paspsfe B OKMOKOCTH, M MOXeT  OBbITh
WCIIONIb30BAHO  HA  HA3eMHOM, BOJHOM H
BO3AYLIHOM TPAHCHOPTE, a TAKKe B
CTAlMOHAPHBIX  YCJIOBHAX BMECTO  JM3ENBLHBIX
aneKkTpocTaHuui, MOTOD BBINOJIHEH B BUJE COCyda
¢ BO3AYIIHBIM IIPOCTPAHCTBOM B BEpPXHEH 4acTH, B
KOTOPOM HNOMELIEHA TUapaBauueckas TypOuHa, ¢
pabo4rM KOJIECOM MO MEPUMETPY U C BOPOHKOM.

Crp. 1

Huxnee OTBEPCTHE BOPOHKH 3aKPBITO
JKpaHOM-00TeKaTeJleM  YOapHOW  BOJHBEI M
BBITIOJIHEHO B BHAE IKEKTOpa JANA BO3BpaTa
orpaboTaHHO! KHAKOCTH, @ B HWXKHEH YacTH
cocyna, B 3MEKTPOPa3PAIHON KaMepe
HANPABJICHHOTO ACHCTBHS, TIOMEILEHBI 3JIEKTPOIbI
OT YCTpO#WcTBAa IS CO3JAHHA  YIPaBIAEMOTO
BBICOKOBOJIBTHOTO  paspsja B  XHAKOCTH.
VrnpaBieHHe MOUIHOCTBIO MOTOpa OCYLUECTBIAIOT
MyTEM  M3MEHEHWS  4YacTOThl W MOLIHOCTH
BBICOKOBOJIbTHOTO paspsaga. PaGora Motopa 6e3
YINIEBOAOPOAHOTO TOIJIMBA CYLIECTBEHHO CHMXKAET
ce6ecTOMMOCTb BHIPabaThIBAEMON SHEPTHH. 2 ML,
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HN306pereHre OTHOCUTCH K MOTOPAM, UCIIOJIB3YIOLIMM 3IEKTPOTUAPaBIMYECKuUit 3ddeKT -
BO3/I€ACTBUE HA TBEPIOE TEJIO UMITYJIbCHBIX JaBICHUN, BOBHUKAIOIMX MPH
BBICOKOBOJIbTHOM pa3psje B )XUAKOCTH.

H3BecTeH MOTOD, BKIIIOYAIOLIMI FEPMETHYHBIA COCY, THAPOTYPOUHY, COILIO,
3EKTPOPA3PAIHYIO KAMEPY U YCTPOHCTBO AJI4 CO3AaHUS YNPaBIIEMOT0 BbICOKOBOJIbTHOTO
pa3psana B xugkocti (Meroas! npeoOpa30BaHUS SHEPTUM ITEKTPOTUAPABIMYECKOrO yaapa
M KaBUTALWU XUIKOCTH B TEIIO M UHble BMAbI 3Heprud "HOBASI DQHEPTETHUKA" 1/2005
r.,c.4-18) [1].

[TpuHUMI JeAcTBUS JAHHOTO MOTOpa OCHOBAH Ha CO3AaHUM UMKIMYECKUX BOJIH AaBJICHUS
XUAKOCTU OT AJIEKTPOrMapaBInMueckoro s¢dexra Ha jonatku Typbunsl. BenencTeue Toro
4YTO Ha HEMOABHXKHBIE JIONATKU-OTPAXATENM MOJaH BLICOKOBOJIBTHBIN JIEKTPHUUECKHUIA
MOTEHLMAJI, B TUX B3aUMHBIX KPaHHUX MOJOXKEHUAX JIONATOK TYpOUHBI U OTpakaTenen
MEXY HUMH NIEPUOAUYECKU BOZHUKAET INEKTPUUYECKUM pa3psl B MUIAKOCTH U
3NEKTPOrUAPaBIMYECKUI yaap NepeaaeTcs Ha JIONAaTKU TYPOUHBI, KOTOPBIA U IPUBOJUT €e
BO BpalleHue /puc. 6 [1]/.

HenocraTkoM IaHHOrO yCTPOMCTBA SBJIAETCA TO, YTO €r0 HAZIEXKHOCTh U A0JTOBEYHOCTD -
HEBBICOKME, TAK KaK 3JIEKTPUUECKUN pa3psa MEX1y KOHLAMMU JIONATOK NPUBEHET K UX
OBICTPOMY M3HOCY OT JJIEKTPUYECKON 3PO3UM Jaxe MPH 3HAKOTIEPEMEHHOM BO3AEHCTBUM
3NEKTPUYECKUM TOKOM; BLICOKOBOJIbTHBIN Pa3psi B XUIKOCTH MEXy JIONIAaTKAMH B
FEPMETHYHOM COCYAE, TIOJIHOCThIO 3aM10JIHEHHOM )XUAKOCTHIO, CO3AET MOLUHYIO YAAPHYIO
BOJIHY, YTO, CKOPEE BCEro, MPUBEAET K Pa3pYLICHUIO JaXe «yIPOUYHEHHOTO» MIMHAPA, TaK
KaK BO3JEHCTBUE XKUIKOCTH B FEPMETUYHOM COCYJi€ NIPH U3MEHEHUH IaBJIEHUs HA BCE
MOBEPXHOCTHU OJAUHAKOBO, [1d U KPYTALLIMIA MOMEHT B TYpOUHE OT yIapHOM BOJIHBI HEBEIHUK,
TaK KaK BO3BPATHO-NOCTYNATENbHbIA UMITYNILC OYAET CACPKUBATD €e BpallEHHUE.

3anaya u306peTeHHUs - MOBbILIEHUE HAIEXKHOCTH, MOIIHOCTH U IOITOBEYHOCTH MOTOPA C
MCII0JIb30BAHUEM 3JIEKTPOTHIAPABIMYECKOTO ddheKTa.

Ora 3a1a4a JOCTUraeTcs IYTeM UCKIIIOYEHHUs] BO3BPATHOrO BEKTOPA CUIIbI MMITYJIbCA HA
TypOMHY IIpH 3JIEKTPHUYECKOM pa3psjie 3a CYET TOr'0, YTO COCYH B BEPXHEM YacTH OCHallleH
BO3AYLIHBIM [IPOCTPAHCTBOM, B KOTOPOM Ha BEPTUKAJIBLHOM WIIM FTOPH3OHTABLHOM Bajly
[IOMelIeHa ruapaBnuyeckasi TypOuHa ¢ pabouum KOJIECOM I10 NEPUMETPY, Ha KOTOPOE NP
3NIEKTPUYECKOM paspsie MOCTyIaeT NOPUMS XHIKOCTH (pabouee Teno) Yyepes COoIo, a TaKxkKe
oTpaboTaHHast XUIKOCTD - YEPEe3 BOPOHKY U IKEKTOP, IPUUEM COILIO U IKEKTOP
00pa30BaHbl MOBEPXHOCTSIMU BOPOHKH, 3KpaHa-o0TeKkaTens yaAapHOi BOJIHbI U BHYTPEHHEN
IIOBEPXHOCTBIO AJIEKTPOPA3PAIHON KaMephbl HAIIPaBIEHHOTO AEHCTBUA, KOTOpas
BBINOJIHEHA, [IPEUMYILIECTBEHHO, B BUIIE JJUIMIITHYECKOro napabonouna, u B ero gokyce
MOMELIEHb! JIEKTPO/B] OT YCTPOUCTBA IS CO3aHUS YIIPABISEMOIO BHICOKOBOJILTHOTO
paspsiaa B XUIKOCTH.

Ha ¢ur.1 nokazaHa cxeMa MOTOpa B pa3pese, BapuaHT 1, Ha ¢ur.2 - BapuaHT 2.

Motop, U306 paxeHHbIi Ha ¢Gur.1l, coaepxuT cocya | ¢ BO3AYLIHBIM IPOCTPAHCTBOM B
BEPXHE YacTH, B KOTOPOM HA BEPTUKAJIbHOM Baly 2 MOMeLeHa MacCUBHAs
ruapasiMyeckas TypOuHa 3, npeuMMyIlleCTBEHHO, B BUZE TOPa ¢ pabOUMM KOJIECOM I10
MEPUMETPY 4, HA KOTOPOE IIPH HIEKTPUYECKOM pa3psaie MOCTYNAET NOPUUs KUAKOCTH
(pabouee Teno0) Yepes KONbLUEBOE COILIO 5, a TaKXe OTpaboTaHHAS KUAKOCTD - YEPE3
BOPOHKY 6 U 35KEKTOD 7, IPHUYEM KOJIbLEBOE COILIO 5 U 3KeKTOp 7 06pa3oBaHsl
MOBEPXHOCTAMM BOPOHKH 6, SKpaHa-00TeKaTeNd yAapHOil BOJIHBI 8 U BHYTPEHHEN
[IOBEPXHOCTBIO HMXHENW YaCTU COCYJa - NIEKTPOPA3PAAHON KaMepbl HalIpaBIEHHOI O
JISACTBHS, KOTOPAs BBIIIOJHEHA, [IPEUMYLIECTBEHHO, B BUAE IIUIUIITHUECKOLO
napa6onouaa 9 u B ero Gokyce nomeieHsl 3eKTpoas! 10 oT ycTpoicTBa A CO3JaHUs
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yIpaBJIiEMOro BLICOKOBOJILTHOI'O pa3psana B XUAKOCTH 11.

Ha ¢wur.2 uzobpaxeH MOTOp, BKIIIOYAIOUIMHI cocy/ 1 ¢ BO3AYLIHBIM POCTPAHCTBOM B
BEPXHEMN 4aCTH, B KOTOPOM Ha FOPU30OHTAJILHOM Bally 2 OMEILIEHa TapaBiInyecKas
TypbuHa 3 ¢ paboyuM KOJIECOM IO NEPUMETPY 4, HA KOTOPOE NPH IJIEKTPUUECKOM paspsie
MOCTyNaeT NOPLUS XUAKOCTH (pabouyee Teno) yepes corno 5, a Takxke orpaboTaHHas
XHMIKOCTD - Yepe3 BOPOHKY 6 U 3KEKTOP 7, MPUYEM COIUIO 5 U 3xeKTOP 7 06pa3oBaHsbI
IIOBEPXHOCTSIMH BOPOHKH 6, 9kpana-o0TekaTesns yaapHO#i BOJHBI 8§ U BHYTPEHHEH
IIOBEPXHOCTBIO 3JIEKTPOPA3PAAHONA KaMeEphl HAIIPABJIEHHOTO JEHCTBHs, KOTOpas
BBITIOJIHEHA, IPEUMYILECTBEHHO, B BUE JJUIMNITHYECKOTO napabonounna 9 u B ero okyce
MTOMEUIEHBI 37IEKTPoAbI 10 OT yCTpoHcTBa A CO3aHUs YIIPABIIIEMOr0 BHICOKOBOJIBTHOI'O
pa3psia B XXHIKOCTH.

PaboTaeT ycTpoiicTBO cneayiomum oopa3om.

HuxHioio yacTb cocyna 1 3anoyIHAIOT XXHAKOCTbIO, OObIYHO BOJOH. OT BHEIHErO
MCTOYHHMKA - YCTPOWCTBA AJIA CO3AaHHUs yIIPABIAEMOro BHICOKOBOJIIbTHOIO pa3psaa B
XKuaxKocTy 11 3apsxaloT KoHaeHcaTopbl eMKocThio OT 10 o 1500 Mx®, 3aTeM Ha
neKTpoab! 10 NOJAarOT 3JIEKTPUYECKUH TOK OT KOHIEHCATOPOB C NapaMeTPaMH: CUila TOKa B
umnyinbce 15-50 kA, pnurenbHOCcTh paspsaga 10-40 Mxcek, MTHOBEHHas MOLIHOCTD 10 200
MBT. B pesynbTraTe BHICOKOBOJIBTHOIO 3JIEKTPHYECKOIO pa3psia MEXAy NMOrpy>XEHHbIMHU B

XHMIKOCTb JIEKTPOAAMHU BO3HUKAET BbICOKOE AaBiieHue 1o 3 k6ap (300 MH/M?) -
3JIEKTPOTUAPaBIMYECKUH 3¢ deKT. DHeprus UMNYJIbCHON YAAPHON BOJIHBI,
pacnpocTpaHseTcss BOKPYT KaHasa pa3psaa B pabouelt cpene. 9To JaBJIEHHE UCTIONb3YIOT
JUIs1 HANTPABJIEHHOTO MEXaHMYECKOTO BO3AEHCTBUS NOPUMEN XKUIKOCTH (pabouee Tesno) OT
3JIEKTPOPa3pAAHON KaMmephl 9 uepes comio 5 Ha pabouee koseco 4 ruapaBIMYECKON
TypOuHBI 3 ¥ Janee yepes3 Bal 2 3HEprus nocrynaer k norpedburento. Orpaborannas
XHMIKOCTh BO3BPAILAETCS B HUXKHIOIO 4YacTh cocyaa 1 yepe3 BOPOHKY 6 M 2xexkTop 7, a
naporasoBas cMech, oOpa3yromascs pH paspsze, cobrpaeTcs B BO3AYILIHOM NIPOCTPAHCTBE,
rIe U1 KOHAEHCUPYETCS ¢ NOMOIIBIO TeII00OMEHHHKA 14.

YnpaBieHre MOLIHOCTHIO MOTOPA OCYILLECTBIISIIOT IIyTEM U3MEHEHHS YaCTOTHI U
MOLLIHOCTH BBICOKOBOJIBTHOI'O pa3psa.

PaboTta MmoTopa 6e3 yriaeBoJopoAHOro TOIJIMBA CYLIECTBEHHO CHUXKAET ce0ecTOMMOCTD
BbIpabaThIBAEMOW 3HEPTHH.

OnuceiBaeMbIH 3JIEKTPOTHAPABIMYECKHA MOTOP MOXHO MCIIOJIb30BAaTh Ha HA3EMHOM,
BOJHOM M BO3JyLIHOM TPAHCIIOPTE: BEPTOJIETE, AUCKOJIETE, CAMOJIETAX BEPTHKAIIBHOTIO
(XOpOTKOTr0) B3jI€Ta U MOCaAKH, OOBIYHBIX CAMOJIETaX, a TAKXKE B CTALIMOHAPHBIX YCIIOBUAX
BMECTO JU3€JIbHBIX 3JIEKTPOCTAHIMH.

®opmyia u306peTeHus

MorTtop, BKJIIOYAIOIIMA TepMETUYHBINA COCYA, TUIPOTYPOHHY, COIUIO, JJIEKTPOPa3PIAHYIO
KaMepy M YCTPONCTBO 15l CO31aHMs YIIPaBJISEMOI0 BBICOKOBOJIBTHOIO pa3psaa B
KHUAKOCTH, OTJIMYAIOIIMIACS TEM, YTO COCY/ B BEPXHEH 4aCTH OCHAILEH BO3LYIUHBIM
IPOCTPAHCTBOM, B KOTOPOM Ha BEPTUKaJIbHOM WM TOPH30HTAJILHOM Bajly NIOMeEILEHa
ruapaBivyeckas TypOuHa ¢ paboYyuM KOJIECOM IO IIEPUMETPY, Ha KOTOPOE IPH
3JIEKTPUYECKOM pa3psiie MOCTyNaeT MOPUHMs XXUAKOCTH (pabouee Tesio) yepes COIIo, a TaKKe
oTpaboTaHHas XUAKOCTb Yepe3 BOPOHKY U 3XKEKTOP, IIPUUYEM COILIO U IKEKTOP
00pa3oBaHbl NOBEPXHOCTSMH BOPOHKH, 3KpaHa-00TeKaTes yIapHON BOJIHbI U BHYTPEHHEH
IIOBEPXHOCTBIO JIEKTPOPA3PAAHON KaMephl HAIIPABJIECHHOTO ACHCTBUS, KOTOPas BBINIOJIHEHA
IIPEUMYILECTBEHHO B BUE JIIMIITHYECKOTO napabonounna, 1 B ero GoKyce NOMELIEHbI
3JIEKTPOABI OT YCTPOMCTBA ISl CO3JaHHUs YIIPaBJIsEMOTO BHICOKOBOJIBTHOIO pa3psaa B
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